Introduction
A proliferation-induced ligand APRIL is a member of TNF, normally it has expressed very weak, adjust lymphocyte proliferation and humoral immune response. But in recent years it was found high level expression in tumor cells and tumor tissue, and it has promoting tumor cells proliferation and inhibiting tumor cell apoptosis role (Hahne et al., 1998; Roth et al., 2001; Wang et al., 2011; Yu et al., 2000) . So, to further study the mechanism of APRIL and to find the inhibitor of it can provide the new type agents and drugs for the treatment of the tumors with high expression of APRIL. Our team studying on the immune modification effects of the Chinese medicine monome, biological agents and chemotherapeutic drugs on tumor cells for many years, and obtained some achievements on inducing the tumor cells differentiation and apoptosis (Xu et al., 2010) . On this basis, the study applied the Chinese medicine monomer ICA, BAI combining chemotherapeutic drugs ADM to HepG2 cells, using some methods like MTT, RT-PCR to study the inhibiting expression of APRIL on HepG2 cells and the proliferation of tumor cells.
Materials and Methods

Cell lines and main reagents
The HepG2 cells was long-term preserved and passaged by our laboratory. Our team purify ICA and BAI which purity >96%. ADM is the products of Haizheng Pharmaceutical Co. Limited Company of Zhejiang. DMEM and Trypsin is the products of Gibco, and MTT is the products of Promega RhIL-2 is that the products of medical biotechnology Co. Ltd. of victory are fitted in Weihai, CD3McAb is the products of eBioscience Logarithm period HepG2 cells, cell concentration is 5 × 10 4 /mL, were cultured in 96 hole plate, and then incubated overnight in 37°C,5% CO2 incubator. On second days, different concentrations of ICA, BAI and ADM was joined in cells of the experimental groups, drug effects on the final concentration respectively ICA 200, 100, 50, 25, 12.5, 6 .3 μg/mL; BAI 400, 200, 100, 50, 25, 12.5 μg/mL; ADM 32, 16, 8, 4, 2, 1 μg/mL, and 10% calf serum DMEM culture liquids was joined in cells of the control group, and then continue incubating for 48 hours, and joining on MTT 5 mg/mL）four hours before the end of culture. After four hours test the D values on the enzyme mark instrument, the detection wavelength on 570 nm, and the reference wavelength on 630 nm, and then calculate the D values with 570 nm subtract 630 nm.
Influence of ICA, BAI and ADM on HepG2 cells kinetics of proliferation was tested by MTT methods
Logarithm period HepG2 cells, cell concentration 5 × 10 4 /mL, were cultured in four 96 hole plates, and then incubated overnight in 37°C, 5%CO2 incubator. On second days, different concentrations of ICA, BAI and ADM was joined in cells of the experimental groups, drug effects on the final concentration respectively 25 μg/mL ICA, 200 μg/mL BAI, 2 μg/mL ADM, 12.5 μg/ mL ICA + 1 μg/mL ADM, 100 μg/mL BAI + 1 μg/mL ADM, and the control group in accordance with methods described earlier, then cultured for different times for 24, 48, 72 and 96 hours. Collecting the HepG2 cells (each >1 × 10 6 ）of the control group and the experimental groups which respectively effected by ICA 25 μg/mL, BAI 200 μg/mL, ADM 2 μg/mL, ICA 12.5 μg/mL + ADM 1 μg/mL, BAI 100 μg/mL + ADM 1 μg/mL for 48 hours. Then conducting with RT-PCR and sweeping analysis by Gel Dos1000 gel analyzer.
RT-PCR methods was used to test the expression of
MTT method was used to study the variation of CD3AK cells mediated cytotoxicity against HepG2 hepatoma cells which disposed with ICA, BAI and ADM (Sadiq and Mansour, 2011)
Routine preparation of human peripheral blood mononuclear cells, regulating cell density to 1 × 10 6 /mL with containing 10% fetal calf serum 1640 medium, then joined in rhIL-2 100 U/mL and CD3mAb 0.1 μg/mL inducting of CD3AK cells, and then incubated in 37°C, 5% CO2 incubator for five days. Collecting the HepG2 cells of each groups of methods 1.5 as target cells, with density of 1 × 10 5 /mL, were cultured in 96 hole plates with 100 μL/hole. Taking the culture of 5D CD3AK as effector cells, with cell density of 2.5 × 10 6 /mL, 1.25 × 10 6 /mL, 0.625 × 10 6 /mL, 0.3125 × 10 6 /mL, joined in each groups of target cells, in accordance with effector target ratio of 25:1, 12.5:1, 6.25:1, 3.125:1, and the different density of effector cells, untreated target cells control, blank control groups, and then incubated in 37°C , 5%CO2 incubator for 24 hours, and the testing methods described previously. Then calculating killing rate according to the following formula: Killing rate (%) =1-[(experimental group-effector cells in control group) D/target cell group D] × 100%.
RT-PCR method was used to study the expression changes of apoptosis related gene bcl-2mRNA on HepG2 cells after effected by CD3AK
Mixed the CD3AK with the each treatment group, control group HepG2 cells by 12.5:1 in accordance with methods 1.6 incubating for 24 hours, and then to abandon suspension CD3AK and collect of adherent cells (>1 × 10 6 ). Then conducting with RT-PCR and sweeping analysis by Gel Dos1000 gel analyzer.
Statistical processing
SPSS12 software package was used to perform t-test and χ 2 test.
Results
As shown in Figure 1 , HepG2 cells proliferation were inhibited after effected by ICA (A), BAI (B) combing ith ADM© for 48 hours, of which ICA 25 μg/mL, BAI 400, 200, 100 μg/mL, ADM 16, 8, 4, 2 μg/mL experimental groups inhibition of proliferation effect is obvious compared with untreated control group.
As shown in Figure 2 , of each experimental groups, HepG2 cells inhibition of proliferation effect is obvious compared with untreated control group, and the coding gene is located on chromosome 17p13.1 (Rennert et al., 2000) . Expression of APRIL in normal tissue, the function related to regulation of lymphocyte proliferation and humoral immune response. Study finds (Novak et al., 2004; Okano et al., 2005) , APRIL in a variety of tumor cells (such as colon cancer, liver cancer, glioma, multiple myeloma) have high expression, and ectopic expression of APRIL in autocrine, paracrine or endocrine form corresponding receptors BCMA, TACI or HSPG binding, promote the proliferation of tumor cells (Jang et al., 2011; MhawechFauceglia et al., 2006) . This study using the hepatoma cell line HepG2 as the object which has high expression of APRIL, observed that the high expression of APRILmRNA and its recipient HSPGmRNA on HepG2 cells, showing that the APRIL may in autocrine pass to the corresponding receptor HSPG promoting the proliferation of tumor cells in HepG2 cells. ICA, BAI and ADM acting on HepG2 cells for 48 hours with obvious cell proliferation inhibition, and the inhibition of proliferation effect were time dependent of ICA, ADM, ICA + ADM, BAI + ADM groups, the highest inhibition rate on 96 hours, respectively (29.3 ± 6.6), (63.6 ± 1.4), (99.0 ± 0.1) and (98.9 ± 0.2)% (p<0.05). ICA, BAI and ADM can inhibit the HepG2 cells proliferation, and at the same time, reduce the level of APRILmRNA expression in HepG2 cells, so showing that a possible mechanism of ICA, BAI and ADM inhibiting the tumor cells proliferation was cutting the APRILmRNA expression.
Some study found (Haiat et al., 2006; Tecchio et al., 2011) , on non-Hodgkin lymphoma (NHL), APRIL can resistance to apoptosis of tumor cells through its receptor BCMA, TACI and HSPG, activating NF-κB, up -regulating the expression of bcl-2mRNA. This study found that bcl-2mRNA expression was decreased significantly on HepG2 cells treated by ICA, BAI and ADM, and the relatively quantitative values from the control group of 1.0 fall to 0.8, 0.8, 0.8, 0.7, 0.7. Showing that ICA, BAI and ADM can reduces the expression of Bcl-2mRNA by decreasing the expression of APRILmRNA, so as to inhibit tumor cell proliferation and resistance to apoptosis.
CD3AK is the heterogeneity of T killer cell populations activated by anti-CD3 monoclonal antibody and IL-2, with strong proliferation ability and efficient cytotoxic activity. Many researches (Chen et al., 2001; Zhang et al., 2003) show that CD3AK has cell cytotoxic and antitumor may through to the target, similar to the CTL directly killing. But in the tumor microenvironment, tumor cells can escape from CTL specific killing effect inhibition of proliferation effect were time dependent of ICA, ADM, ICA + ADM, BAI + ADM groups, the highest inhibition rate on 96 hours, respectively (29.3 ± 6.6), (63.6 ± 1.4), (99.0 ± 0.1) and (98.9 ± 0.2)% (p<0.05).
As shown in Figure 3A , 318 bp β-actin and 149 bp APRIL gene fragment were clearly visible in Lane 2, high level expression of APRIL in HepG2 cells.
As shown in Figure 3B , 318 bp β-actin and 225 bp HSPG gene fragment were clearly visible in Lane 2, high level expression of the APRIL receptor HSPG in HepG2 cells. So these results indicates that the APRIL may pass to the corresponding receptor HSPG promoting the proliferation of tumor cells.
As shown in Figure 4A , 318 bp β-actin and 149 bp APRIL gene fragment were clearly visible in Lane 2, 3, 4, 5, 6, 7, the decreased expression of APRILmRNA on experimental groups of ICA, BAI, ADM, ICA + ADM and BAI + ADM compared with the control group, strip becomes shallow gradually, and the relatively quantitative values from the control group of 0.7 fall to 0.7, 0.7, 0.5. 0.4, 0.4.
As shown in Figure 4B , 506 bp β-actin and 318 bp bcl-2 gene fragment were clearly visible in Lane 2, 3, 4, 5, 6, 7, the decreased expression of bcl-2mRNA on experimental groups of ICA, BAI, ADM, ICA + ADM and BAI + ADM compared with the control group, strip becomes shallow gradually, and the relatively quantitative values from the control group of 1.0 fall to 0.8, 0.8, 0.8, 0.7, 0.7.
As shown in Figure 5 , with effector target ratio of 12.5:1, after 24 hours of interactions of effect or cell and target cell, the killing rate of CD3AK to HepG2 cells on experimental groups of ICA, BAI, ADM, ICA + ADM and BAI + ADM was respectively (97.2 ± 5.1), (93.1 ± 9.9), (60.5 ± 5.7), (43.9 ± 8.2), (47.3 ± 2.7)%, which is obviously higher than the control group (30.0 ± 4.5)% (p<0.01).
As shown in the Table I , after effected by CD3AK, the relatively expression quantitative of bcl-2mRNA on HepG2 cells from the control group of 0.9 fall to 0.7, 0.7, 0.5, 0.7, 0.6 and is obviously lower than before CD3AK effects.
Discussion
Malignant tumor is a serious threat to human health, to search for effective drugs and treatment has been a hot and difficult problem to solve. Proliferation-induced ligand APRIL also known as TALL22 or TRDL-1, is a new member of the family of TNF ligand. In 1998, it first discovered and cloned by Hahne (Hahne et al., 1998) . APRIL is composed of 250 amino acids with a type II transmembrane single-chain glycoprotein, its through multiple mechanisms. Tumor cells often high expression of multiple gene products such as the Bcl-2 families, these molecules can resist the activation of CTL mediated tumor cell apoptosis, in favor of tumor cell dysplasia (Andersen et al., 2005; Kumar and Xi, 2011; Li et al., 2011; Maniwa et al., 2011) .
This study found, with effector target ratio of 12.5:1, after 24 hours of interactions of effector cell and target cell, the killing rate of CD3AK to HepG2 cells on experimental groups of ICA, BAI, ADM, ICA + ADM and BAI + ADM was respectively (97.2 ± 5.1), (93.1 ± 9.9), (60.5 ± 5.7), (43.9 ± 8.2), (47.3 ± 2.7)%, which is obviously higher than control group (30.0 ± 4.5)%, showing that with the decrease of apoptosis resistance gene bcl-2mRNA expression level, enhanced HepG2 cell to CD3AK killer sensitivity on experimental groups. And after effected by CD3AK, the relatively expression quantitative of bcl-2mRNA on HepG2 cells is obviously lower than before CD3AK, the quantitative from 1.0 fall to 0.9 on control groups and from 0.8, 0.8, 0.8, 0.7, 0.7 each fall to 0.7, 0.7, 0.5, 0.7, 0.6 on experimental groups of ICA, BAI, ADM, ICA + ADM and BAI + ADM.
Indicates that the CD3AK killing mechanism related to the down-regulation of target cells of Bcl-2 mRNA expression level. So, ICA, BAI and ADM can significantly reduce apoptosis resistance gene bcl-2 expression, enhances HepG2 cell for CD3AK killer sensitivity, reversion of tumor cells immune escape function.
Tumor chemical therapy can kill normal cells at the same time, causing serious adverse effects. This study will be ADM with small dose of Chinese herbal monomer, and can also achieve the same proliferation inhibition on HepG2 cells with high doses of ADM. Therefore, the results of this study for clinical chemotherapy combined with traditional Chinese medicine treatment, reduce the chemotherapy drug side effect method discuss, provide new experimental evidence.
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